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Editorial
Special Issue on Sensors Systems for
Structural Health Monitoring
A LMOST a dozen people lost their lives when the eightlane I-35 Bridge collapsed into the Mississippi River at
rush hour during August 2007. After that there were several
other incidents of bridge collapse that took place in China, India,
and Pakistan. Recently, a high-rise building in Cologne, Ger-
many, collapsed with little apparent warning.
Given such incidents it has become of increasingly paramount
importance to develop methods detecting the degradation or
damage that result in these events. Thus, buildings and critical
infrastructure could be monitored, much like a patient in a hos-
pital, for signs of degradation or impending disability or col-
lapse. From which arises the name Structural Health Monitoring
or SHM.
Early detection of damage from natural hazards or other
events requires intelligent methods and sensors that are able to
take a potentially diverse array of data and create a picture of
the structure’s condition and state. Thus, the sensors must have
access to or contain intelligent features to detect the problem.
It was therefore expected that a Special Issue on Sensors and
Systems for Structural Health Monitoring would provide many
new ideas for the detection and inspection of structures to
increase their safety and reliability.
Hence, there is an urgent need to design, develop, fabricate
of different types of sensors and sensing technology, as well as
the associated methods or computation. The overall goal is the
creation of noninvasive systems and techniques to determine the
integrity of a material, component or structure, to quantitatively
measure some characteristics of the system’s level of damage
(or health) to predict and thus avert catastrophic failure. Cur-
rently, few such complete systems exist. Although necessary
technology components are well reported, there has been rel-
atively lesser advance in implementing these systems in full.
It should be noted that this task is actually quite daunting,
as current structural design methods and codes often consider a
great deal of over design for safety. This makes detecting mod-
erate to modest damage and determining the resulting impli-
cations for the potential safety difficult. In short, the signal-to-
noise ratio of this problem is often not good.
So, in short, the fabricated sensor systems should be able to
inspect or measure without doing any harm or damage of the
system. They should also be robust to poor signal-to-noise ratio
compared to the level of damage they are trying to detect in these
critical infrastructure. Finally, they need to be highly reliable
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and operate without input for long periods of time, potentially
over years.
This Special Issue has focused on the different aspects of
sensing technology, i.e., high reliability, adaptability, recalibra-
tion, information processing, data fusion, validation, and inte-
gration of novel and high performance sensors specifically aims
to use to inspect mechanical health of structure and similar ap-
plications. While future interest in this field is ensured by the
constant supply of emerging modalities, techniques and engi-
neering solutions, as well as an increasing need from aging
structures, many of the basic concepts and strategies have al-
ready matured and now offer opportunities to build upon.
After the review, a total of 34 high-quality papers have been
accepted for this Special Issue.
We are very happy to be able to offer the readers of the
IEEE SENSORS JOURNAL such a diverse Special Issue both in
terms of its topical coverage and geographic representation.
We do hope that the journal readers would find it interesting,
thought provocative, and useful in their research and practical
engineering work.
We would like to present our whole-hearted thanks to all the
authors who have contributed their work to this Special Issue.
We are also sincerely grateful to the excellent team of reviewers
from all around the world who have generously devoted their
precious time to review the submitted manuscripts. Finally,
we are grateful to Eileen Murray and her staff at the IEEE for
the extremely valuable editorial support and production of this
Special Issue.
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